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"The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 

THE REPLY FILED FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 

Therefore, further action by the applicant is required to avoid abandonment of this application. A proper reply to a 
final rejection under 37 CFR 1.113 may only be either: (1 ) a timely filed amendment which places the application in 
condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) a timely filed Request for Continued 
Examination (RCE) in compliance with 37 CFR 1 .114. 

PERIOD FOR REPLY [check either a) or b)] 

a) CD The period for reply expires months from the mailing date of the final rejection. 

b) ^ The period for reply expires on: (1 ) the mailing date of this Advisory Action, or (2) the date set forth in the final rejection, whichever is later. In 

no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 

ONLY CHECK THIS BOX WHEN THE FIRST REPLY WAS FILED WITHIN TWO MONTHS OF THE FINAL REJECTION. See MPEP 

706.07(f). 

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension 
fee have been filed is the date for purposes of determining the period of extension and the con-esponding amount of the fee. The appropriate extension 
fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final Office action; or 
(2) as set forth in (b) above, if checked. Any reply received by the Office later than three months after the mailing date of the final rejection, even if 
timely filed, may reduce any earned patent term adjustment. See 37 CFR 1 .704(b). 

1 .□ A Notice of Appeal was filed on . Appellant's Brief must be filed within the period set forth in 

37 CFR 1.192(a). or any extension thereof (37 CFR 1.191(d)), to avoid dismissal of the appeal. 

2. n The proposed amendment(s) will not be entered because: 

(a) □ they raise new issues that would require further consideration and/or search (see NOTE below); 

(b) □ they raise the issue of new matter (see Note below); 

(c) □ they are not deemed to place the application in better form for appeal by materially reducing or simplifying the 

issues for appeal; and/or 

(d) □ they present additional claims without canceling a corresponding number of finally rejected claims. 

NOTE: . 

3. n Applicant's reply has overcome the following rejection(s): . 



40 Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment 

canceling the non-allowable claim(s). 

5.^ The a)n affidavit, b)n exhibit, or c)S request for reconsideration has been considered but does NOT place 
the application in condition for allowance because: See Continuation Sheet . 

6. n The affidavit or exhibit will NOT be considered because it is not directed SOLELY to issues which were newly 

raised by the Examiner in the final rejection. 

7. n For purposes of Appeal, the proposed amendment(s) a)n will not be entered or b)n will be entered and an 

explanation of how the new or amended claims would be rejected is provided below or appended. 

The status of the claim(s) is (or will be) as follows: 

Claim(s) allowed: . 

Claim(s) objected to: . 

Claim(s) rejected: . 



Claim(s) withdrawn from consideration: 



8. n The drawing correction filed on is a)n approved or b)n disapproved by the Examiner. 

9. n Note the attached Information Disclosure Statement(s)( PTO-1449) Paper No{s). . 

10. D Other: 

Shuwang Liu 
Primary Examiner 

Art Unit: 2634 
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Continuation of 5. does NOT place the application in condition for allowance because: The arguments offered by the Applicant have been 
addressed sufficiently in the Examiner's office action and the Examiner's position remains unchanged (see attachement) . 
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Attachments 



Response to Arguments 



1 . Applicant's arguments filed On 1 1/26/03 have been fully considered but they are 
not persuasive. 

The Examiner has thoroughly reviewed Applicant's arguments but firmly believes 
that the cited reference reasonably and properly meet the claimed limitation as rejected. 

(1) regarding the rejection under the section 112, 1®^ paragraph: 

Applicant's argument - "Specific note is made of the equation set forth on page 
16, line 2 as such equation states mathematically the recitation of the difference matrix 
multiplied together with a Hermetian matrix thereof being proportional to an identity 
matrix (I)." 

Examiner's response - The equation set forth on page 16, line 2, is D^ecDec = 
(tr(D"ecDec)/Lt)li), where Dec is the difference matrix, D^ec is adjoint matrix (H denotes 
conjugated transposition), tr(D^ecDec) is the Euclidean distance, and I is assumed as the 
identity matrix. Which one is the Hermetian matrix? The specification (the equation on 
page 16, line 2) fails to describe a difference matrix multiplied together with a Hermetian 
matrix thereof being proportional to an identity matrix. 

(2) regarding the rejection under section 102 (e): 

Applicant's argument - "There is no disclosure of the difference matrix multiplied 
together with a Hermetian matrix thereof being proportional to an identity matrix." 

Examiner's response -As agreed by the applicant, the equation 8 of Calderbank 
is a difference matrix B (c,e). B(c.e) A(c,e) = X(c,e) (see column 14, lines 34), where 
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A(c,e) is the Hermetian matrix. X(c,e) should be proportional to an identity matrix 
(refers to the attached the definitions of Hermitian matrix and Unitary matrix). 

Conclusion 

2. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shuwang Liu whose telephone number is (703) 308- 
9556. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin, can be reached at (703) 305-4714. 

Any response to this action should be mailed to: 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

or faxed to: 

(703) 872-9306 (for Technology Center 2600 only) 

Hand-delivered responses should be brought to Crystal Park II, 2121 Crystal 
Drive, Arlington, VA, Sixth Floor (Receptionist). 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the Technology Center 2600 Customer Service Office 
whose telephone number is (703) 306-0377. 




Shuwang Liu 
Primary Examiner 
Art Unit 2634 
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Hermitian Matrix 



A square matrix is called Hermitian if it is self-adioint . Therefore, a Hermitian 
matrix A = (a<j) is defined as one for which 

A=A*. 



(1) 



where A* denotes the adjoint matrix . This is equivalent to the condition 

aij^a^, (2) 

where s denotes the complex conjugate . As a result of this definition, the diagonal 
elements of a Hermitian matrix are real nimibers (since au - a« ), while other 

elements may be complex. 

Examples of 2 x 2 Hermitian matrices include 

1 (3) 



and the Pauli matrices 
as = 



1 -t" 




'2 


i 1 . 




i 



[is] 



1 0 
0 -1 



(4) 
(5) 
(6) 



Examples of 3 x 3 Hermitian matrices include 

0 



-1 l-2i 
1 -H 2i 0 -i 
0 % 1 



1 2i 
1-1 5 -3 
-2i -3 0 



(7) 



An integer or real matrix is Hermitian iff it is symmetric . A matrix m can be tested 
to see if it is Hermitian using the Mathematica function 

HermitianQ[m_List?MatrixQ] := (m === Conjugate®Transpose®m) 

Hermitian matrices have real eigenvalues whose eigenvectors form a unitary basis . 
For real matrices, Hermitian is the same as symmetric . 

Any matrix C which is not Hermitian can be expressed as the sum of a Hermitian 
matrix and a skew Hermitian matrix using 
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C=|{C + C) + |(C-C-). 



(8) 



Let U be a unitary matrix and A be a Herraitian matrix. Then the adjoint matrix of a 
similarity transfomiation is 

(UAU-*)* = l(UA)(U-^r = {U-*r(UA)* 

= (U*)*(A»U*) = UAU*=UAU-^ (9) 

The specific matrix 



where are PauJi spin matrices, is sometimes called "the" Hermitian matrix. 

E^'^ Adjoint Matrix, Hermitian Operator Hermitian Part, Normal Matrix , Pauli 
Spin Matrices, Skew Hermitian Matrix, Symmetric Matrix 
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This entry contributed by Todd Rowland 

A square matrix U is a unitary matrix if 

u- = u-\ (1) 

where U* denotes the adjoint matrix arid U"* is the matrix inverse . For example, 

■ 2-*/2 2-*/* 0" 
A= "2-^/2i 2-'fH 0 (2) 
0 0 i 

is a unitary matrix. A matrix m can be tested to see if it is unitary using the 
Mathematica function 

UnitaryQ [m_List?MatrixQ] := 

(Conjugate®Transpose®m.m == IdentityMatrix®Length®m) 

The definition of a unitary matrix guarantees that 

U*U-I, (3) 

where I is the identity matrix . In particular, a imitary matrix is always invertible, and 

~ V* . Note that transpose is a much simpler computation than inverse. Unitary 
matrices leave the length of a complex vector imchanged. A similarity 
transformation of a Hemiitian matrix with a unitary matrix gives 



(4) 



Unitary matrices are normal matrices . If M is a unitary matrix, then the permanent 

|penn{M)| < 1 (5) 



(Mine 1978, p. 25, Vardi 1991). 

For real matrices , imitary is the same as orthogonal . In fact, there are some 
similarities between orthogonal matrices and unitary matrices. The rows of a unitary 
matrix are a unitary basis . That is, each row has length one, and their Hermitian 
inner product is zero. Similarly, the colurims are also a unitary basis. In fact, given 
any xmitary basis, the matrix whose rows are that basis is a unitary matrix. It is 
automatically the case that the columns are another unitary basis. 



1 of 2 



12/10/03 12:46 PM 





httpV/mathworld. wolfram-conVlhiitaryMatrix .ht^ 



The unitary matrices are precisely those matrices which preserve the Hermitian imier 
product 



Also, the norm of the determinant of U is |det £/| = l . Unlike the orthogonal 

matrices, the unitary matrices are connected . If det 1/ = l then t/ is a special unitary 
matrix . 

The product of two unitary matrices is another unitary matrix. The inverse of a 
imitary matrix is another unitary matrix, and identity matrices are unitary. Hence the 
set of imitary matrices form a group, called the unitary group . 

fntiff*n Adjoipt Matrix , Antihermitian Matrix, Clifford Algebra, Group 
Representation, Hermitian hiner Product, Hennitian Matrix, Normal Matrix, 
Orthogonal Group, Permanent, Special Unitary Matrix, Spin Group , Symmetric 
Matrix, Unimodular Matrix, Unit Matrix, Unitary Group 
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